Two cases of parathyroid tumours occurring in unusual situations are described. Such cases may cause difficulty in both the diagnosis and the surgical treatment of hyperparathyroidism. The cases described illustrate the importance of a definitive aetiological diagnosis in hypercalcaemia, if appropriate surgery is to be performed. The value of discriminant function analysis and hydrocortisone suppression tests are discussed.
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Such cases may cause difficulty in both the diagnosis and the surgical treatment of hyperparathyroidism. The cases described illustrate the importance of a definitive aetiological diagnosis in hypercalcaemia, if appropriate surgery is to be performed. The value of discriminant function analysis and hydrocortisone suppression tests are discussed.
Case 1 A 55-year-old man presented with a four-month history of abdominal pain, anorexia, nausea and vomiting, constipation, thirst and polyuria. Hypercalcaemia was found and a diagnosis of hyperparathyroidism was made. A right paratracheal shadow was also noted on the chest X-ray and he was referred to University College Hospital, London, for further assessment. No other relevant history was obtained. The blood pressure was 170/105, but the examination was otherwise normal. The haemoglobin was 16.5 g/dl, WBC 9.1 x 109/1, and the ESR 4 mm in the first hour. The plasma sodium was 139 mmol/l, potassium 4.6 mmol/l, chloride 103 mmol/l, bicarbonate 23 mmol/l and the urea 6.9 mmol/l. The corrected plasma calcium was 3.16 mmol/l (normal range 2.22-2.55 mmol/l), the phosphate was 0.67 mmol/l (normal range 0.8-1.4 mmol/l) and the alkaline phosphatase 8 King-Armstrong units. A chest X-ray clearly showed a right paratracheal mass ( Figure 1 ) and a skeletal survey showed chondrocalcinosis of the knees, but no other lesions. The discriminant function analysis of six variables (phosphate, alkaline phosphatase, urea, chloride, bicarbonate and ESR) (Fraser et al. 1971 , 1976 , Watson et al. 1980 ) indicated primary hyperparathyroidism, and this was confirmed by lack of suppression of the plasma calcium during a standard hydrocortisone suppression test (Dent & Watson 1968). The serum parathyroid hormone level was also slightly raised at 0.9 ng/ml (normal <0.5 ng/ml). The neck was explored via a low transverse incision and although two normal parathyroid glands were identified on the left, no parathyroid tissue was seen in the right side of the neck. The upper mediastinum was then explored via the neck incision and a 33 g cystic tumour, corresponding to the shadow on the chest X-ray, was removed. Histology revealed that this was a benign parathyroid adenoma. The postoperative course was uneventful, and the plasma calcium returned to normal.
Case 2 A 57-year-old woman presented in 1975 with a 10-year history of urinary tract infections, renal colic, thirst, polyuria, abdominal pain, constipation, depression and pains in the joints and thoracic cage. Hypercalcaemia was found and a diagnosis of primary hyperparathyroidism was made. A neck exploration failed to find any parathyroid tissue and she was referred to University College Hospital. A re-exploration of the neck again found no parathyroid glands. Her distressing symptoms continued unabated and her case was reviewed in 1977. The history was unchanged and no abnormality was detected on examination. The haemoglobin was 13.1 g/dl, WBC 6.5 x 109/1, and the ESR 15 mm in the first hour. The plasma sodium was 144 mmol/l, potassium 4.1 mmol/l, bicarbonate 20 mmol/l, chloride 113 mmol/l and urea 7.7 mmol/l. The plasma calcium (corrected for protein content) was 2.84 mmol/l, the phosphate was 0.72 mmol/l and the alkaline phosphatase was 10 King-Armstrong units. A chest X-ray and skeletal survey were normal. Discriminant function analysis indicated primary hyperparathyroidism without significant bone disease or renal failure. This diagnosis was confirmed by lack of suppression of the plasma calcium during a ten-day hydrocortisone suppression test. The parathyroid hormone level, however, was within the normal range and selective venous catheterization of the neck veins was unhelpful.
Her neck was again explored in early 1978 and when no parathyroid tissue was found, the sternum was split and the mediastinum carefully explored. No normal glands or tumour were seen and so the thymus, thyroid gland and surrounding adventitia and lymph nodes were removed. Sectioning of the surgical specimens revealed a benign 0.8 cm parathyroid adenoma deep within the substance of the thyroid gland ( Figure 2 ). The postoperative course was complicated by a brief period of hypocalcaemia, a transient chylothorax and a recurrent laryngeal nerve neurapraxia. The symptoms attributable to hyperparathyroidism resolved satisfactorily. 
Discussion
The superior mediastinum is the commonest site of ectopic parathyroid neoplasms. The reported incidence in most large series is less than 7% (Norris 1947 , Black 1961 , Pyrah et al. 1966 , and in the first 500 cases of hyperparathyroidism seen at University College Hospital there were 18 cases of mediastinal parathyroid tumours (3.6%). These figures are all approximations as there is no clear delineation between a superior mediastinal tumour and one that is found in the lower part of the neck; the first case illustrates clearly that many superior mediastinal tumours can be removed through a low transverse neck incision. Most of these mediastinal parathyroid tumours cannot be seen on a chest X-ray and we have found only 13 such cases reported. Eleven of these were parathyroid adenomas and two were parathyroid carcinomas. Spiegel et al. (1975) reported 6 cases of hyperparathyroidism out of only 72 in which an intrathyroidal parathyroid adenoma was found, but this was a retrospective analysis and over one-third of the operations were re-explorations. Most large studies report few or no truly intrathyroidal tumours, and the case reported here is only the second one seen at University College Hospital in over 600 cases. Wang (1976) dissected the normal parathyroid glands in 160 autopsies: 99% of the upper parathyroid glands were at the posterior aspect of the upper poles of the thyroid, and although 22% were within the thyroid capsule none were within the substance of the thyroid gland. Only 81% of the lower glands were at the lower poles of the thyroid but none of these were intrathyroidal.
Both of these cases show the value of a definitive and, of course, a correct diagnosis of the cause of hypercalcaemia. The hypercalcaemia seen in association with an intrathoracic mass is most commonly due to either sarcoidosis or a tumour of the lungprimary or secondary. Only because the diagnosis of primary hyperparathyroidism could be made with certainty could the neck be explored and the thoracic mass removed via a neck incision, without recourse to further invasive investigations and a formal thoracotomy.
In the second case, the diagnosis had to be firm before a second and a third operation could be recommended and the thyroid and thymus glands removed, though neck exploration should never be considered as a diagnostic procedure in hypercalcaemia. The important points in achieving the correct diagnosis of hypercalcaemia are a careful history and examination, reliable calcium estimations, a skeletal survey, discriminant function analysis, a hydrocortisone suppression test, and parathyroid hormone levels when available. Discriminant function analysis is a mathematical computation of six simple variables and is based on the fact that excess parathyroid hormone tends to cause a low phosphate, hyperchloraemic acidosis and a normal ESR. In hyperparathyroidism without bone disease the discriminant function analysis gave the correct diagnosis in 94.9% out of 118 cases, and if both the discriminant function analysis and the hydrocortisone suppression test are in agreement, as in both cases described here, then in no case has the diagnosis been incorrect. In only one out of 30 cases of non-parathyroid malignancy with hypercalcaemia have the discriminant function analysis and hydrocortisone suppression test been in agreement and incorrect (Watson et al. 1980) . Parathyroid hormone (PTH) estimations are commonly less reliable, with normal PTH levels frequently being found in primary hyperparathyroidism, as shown in the second case.
